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Pedestrian countdown signals (PCS) have been installed in many cities worldwide over 
METHODS
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Study area
127
The study was conducted in the City of Toronto, Canada. Toronto's older urban core is 
198
Preliminary analyses using NKDE (not shown here) suggested that it is was not suitable to detect 199 patterns at larger scale such as the present study area.
200
A second step in the exploration of the change in the spatial pattern before and after PCS 
223
A flow chart demonstrating the sample used for these analyses is presented in Figure 2 . 
234
Of the 14,911 collisions, 6,167 (41.4%) had no/minimal injuries, 7,080 (47.5%) had 235 minor injuries requiring a visit to the emergency department, 1,418 (9.5%) had major injuries 236 requiring admission to the hospital and 244 (1.6%) were fatalities. No specific weight by severity 237 was given to collisions in the density calculation. with lower numbers of PMVC densities than PCS sites. Child PMVC were dispersed throughout 256 the city. Adult PMVC were focused in the pre-amalgamated city. Although older adult PMVC 257 also tended to be focused in the pre-amalgamated city, they were more dispersed throughout the 258 city compared to younger adults. north of the East/West expressway at the north part of the city, and in the pre-amalgamated city.
266
There was a consistent pattern of reduction in both PCS and non-PCS locations over the whole 267 study area, but also along a major arterial (St. Clair Avenue) at the north-west pre-amalgamated 268 border.
269
Figure 5 illustrates the differences in the PMVC point densities pre and post PCS 270 installation by age group. In children, it appeared that there was some improvement everywhere 271 with PCS installation. Improvements were more evident at non-PCS sites, except just east of the 272 pre-amalgamated city border which is a high density low-income residential apartment complex.
273
In adults, there was no obvious pattern of improvement with the installation of PCS; there 274 were some locations where PMVC were reduced and others where they increased. In the pre-275 amalgamated City of Toronto increases were noted in the south along the waterfront and in 276 central-west areas, reductions were evident, downtown. In the inner suburbs, there were some 277 increases in the north, the northeast and just northwest of the pre-amalgamated city boundary.
278
There was a more consistent pattern of reduction in the non-PCS locations for adults, except in 279 the south part of the pre-amalgamated city along waterfront and just north of the major northern 280 east/west expressway in the northern part of the city.
14
The installation of PCS seemed to have less of an effect on the spatial distribution of 282 PMVC both at PCS and non-PCS locations for older adults. There were no real patterns evident, 283 with both scattered increases and decreases throughout the city. PCS locations, with a more consistent reduction at non-PCS locations.
308
Our previous study conducted in the City of Toronto, found an increase in PMVC rates 309 overall after installation at PCS locations after controlling for temporal trends over the study 310 period, season and baseline PMVC rates.
[14] The current study is built on our previous work, by 311 examining the spatial distribution of PMVC related to PCS installation and suggests that: 1) the 312 installation of PCS may result in increased PMVC, since non-PCS locations showed more 313 consistent reductions, and; 2) the effect of PCS varies by age and location, with some sites 
358
The study strengths included large, population-based datasets of PMVC and PCS
359
installations that occurred throughout the city that we were able to stratify by age. Secular trends were accounted for by comparing PMVC at PCS intersections versus non-PCS PMVC.
361
The main finding from this study demonstrates that the effects of PCS on PMVC may 362 vary by location and age as was evident in the significant differences in point pattern densities.
363
For adults, the spatial distribution suggests strong area effects where either the road environment 
Key Messages
What is already known on this subject
• Pedestrian countdown signals (PCS) have been installed in many cities over the last 15 years.
• Evidence regarding PCS effectiveness has been inconclusive
What this study adds
• PCS may increase PMVC in some locations and for some road users, especially adults and older adults.
• Non-PCS locations showed more consistent crash reductions after PCS installation.
• PCS effects vary within a city, and the age and location effects need to be understood in order to consistently improve pedestrian mobility and safety.
